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TOFACITINIB IN PSORIASIS

IntroductIon

In the last years, biologic therapy options for severe 
psoriasis enable good responses with less side effects.1 
Conventional therapies may have insufficient efficacy, 
adverse events and teratogenicity.2 For all that, there 
are still patients with psoriasis irresponsive to these 
therapies. Researches for new molecules targeting 
immune mechanisms involved in inflammatory 
processes are going on.

T lymphocytes, especially T helper-1 and T helper-17 
subtypes, tumor necrosis factor (TNF)-𝛼, interferon 
(IFN)-𝛾, interleukin (IL)-1, IL-6, IL-12, IL-15, IL-17, 
IL-20 and IL-23 have crucial roles in psoriasis patho-
genesis.1, 3

Protein kinases are significant constituents of intracel-
lular signaling pathways. These pathways are essential 
for growth and differentiation of cells and immune 
responses. JAK-STAT (Janus kinase-signal transduc-
er and activator of transcription) system, which is 
important for lymphocyte functions, provides trans-
mission of outer signals into the cell nucleus.4, 5 Tofaci-
tinib, formerly known as CP-690550 is a new molecule 
that inhibits this pathway and a promising drug for the 
treatment of inflammatory diseases such as psoriasis 
and rheumatoid arthritis.1, 6

All TNF inhibitors require parenteral administration 
but tofacitinib is a small molecule providing oral 
usage.1 We need further head-to-head trials to be able 
to choice best option for patients.

Mechanism of Action
Transduction of chemical signals into the cell is 
essential for cellular functions such as inflammation 
and cell division. Protein kinases are cellular enzymes 
that are involved in signal transduction. These kinases 
activate or deactivate other proteins via phosphoryla-
tion. Receptors on cell membrane may have their own 
kinase activity but some receptors need these kinases to 
transmit their signals.2, 4

There are different groups of protein kinases, one of 
which is protein tyrosine kinase (PTK) group. Their 
names are associated with tyrosine residues they 

phosphorylated.  Janus kinases (JAKs) are cytoplas-
mic protein tyrosine kinases. JAKs phosphorylate the 
signal transducer and activator of transcription (STAT) 
proteins and latter control nuclear transcription of par-
ticular genes.4, 5

There are four JAK types identified and cytokines asso-
ciated with them shown in table 1.

Table 1. JAKs and related cytokine receptors1

JAK-1 IL-6, IL-10, IFN and receptors contain the 
common gamma chain (IL-2, IL-4, IL-7, IL-9,  
IL-15, and IL-21).

JAK-2 IL-12, IL-23 and hematopoietic receptors.

JAK-3 Most specific type and associated with receptors 
contain the common gamma chain like JAK-1.

TYK-2 IFN, IL-12 and IL-23 receptors.

As a result, JAK-STAT system proteins contribute to 
activation of inflammatory cells such as lymphocytes, 
macrophages and neutrophils. They cooperate with 
receptors especially of common gamma chain family.2 
Tofacitinib is one of the JAK system inhibitors being 
searched for the treatment of inflammatory diseases. It 
inhibits JAK-3 (and JAK-1 to a lesser extent), which has 
a crucial role for cytokines associated with lymphocyte 
proliferation, differentiation and apoptosis. JAK-3 in-
hibition causes immunosuppression.4, 7

IndIcatIons

JAKs are cytoplasmic tyrosine kinases that play role in 
signaling pathway of particular cytokines. Inhibition 
of these enzymes has immunosuppressive effects. To-
facitinib, a selective JAK-3 inhibitor, is being searched 
for psoriasis, psoriatic arthritis, rheumatoid arthritis, 
inflammatory bowel diseases, ankylosing spondylitis, 
xerophthalmia and transplant rejection.7

JAK-3 inhibition is related with decreased functions of 
interleukins some of which are important for psoriasis 
pathogenesis. These cytokines are IL-2, IL-4, IL-7, IL-9, 
IL-15, and IL-21 while IL-15 has a special importance.1, 3

Oral tofacitinib is approved by FDA for the treatment 
of rheumatoid arthritis. Recommended dose is 5 mg 
twice daily.8 In phase III trials, it was found effective in 
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bronchitis, cough, herpes zoster, anemia, dizziness, 
vomiting, gastritis, and abdominal pain, loss of 
appetite, back pain, peripheral edema, influenza, and 
congestive heart failure. Adverse events observed in 
trials are shown in table 3.8

Table 3. Adverse events during trials8

Occasional Rare
Upper respiratory tract 
infection
Headache
Nasopharyngitis
Diarrhea
Nausea
Urinary tract infection
Hypertension
Bronchitis
Anemia
Hypercholesterolemia
Abdominal pain
Vomiting
Constipation
Increased alanine 
aminotransferase
Dizziness
Gastroenteritis
Peripheral edema
Back pain
Rheumatoid arthritis
Arthralgia
Pyrexia

Pruritus
Neutropenia
Myocardial infarction
Congestive heart failure
Hepatic steatosis
Sepsis
Pneumonia
Pyelonephritis
Tuberculosis
Encephalitis
Necrotizing fasciitis
Bacterial arthritis
Viral infections
Cellulitis
Increased blood creatinine
Abnormal liver function tests
Tendonitis
Non-melanoma skin 
cancers
Other cancers
Paresthesia
Herpes zoster

Drug InteractIons

In a study of patients with rheumatoid arthritis, meth-
otrexate did not change the pharmacokinetics of to-
facitinib. Co-administration of fluconazole increased 
mean tofacitinib levels due to inhibition of cytochrome 
P450 enzyme in a different study. Potent inhibitors of 
CYP3A4 (ketoconazole) and CYP2C19 (fluconazole), 
potent inducers of CYPs (rifampin) are possible drugs 
interact with. It is not recommended to combine with 
tacrolimus, cyclosporine and azathioprine to avoid the 
risk of added immunosuppression. It is not necessary 
dose adjustment when using with metformin, 
midazolam and oral contraceptives (ethinyl estradiol 
and levonorgestrel).8, 39

Follow up

Vital signs such as pulse rate and blood pressure should 
be checked at the beginning and during treatment. To-
facitinib usage has the risk of serious infections and 
malignancies. Patients must be monitored about ma-
lignancies and opportunistic infections such as tuber-
culosis (including patients who are negative for latent 
tuberculosis), pneumonia, candidiasis, invasive fungal 
infections, and herpes zoster and cytomegalovirus in-
fections. For patients with increased skin cancer risk, 
skin examination is recommended at follow up visits. 
JAK system is related to hematopoiesis so hematolog-

ical parameters need evaluation. Hemoglobin, neutro-
phils, lymphocytes, lipids, liver enzymes and serum cre-
atinine levels should be monitored during treatment.8

Summary

Protein kinases are important components of intra-
cellular signaling pathways associated with growth 
and differentiation of immune cells. JAKs are protein 
kinases becoming the targets of new searches about the 
treatment of inflammatory diseases.1, 2, 3 Tofacitinib is 
a new orally used small molecule that inhibits JAK-3. 
In trials, it has favorable results for the treatment of 
inflammatory diseases, especially rheumatoid arthritis 
and psoriasis.7 FDA approved oral tofacitinib for rheu-
matoid arthritis as 5 mg twice daily dosage.8 Phase 
II and phase III trials of oral tofacitinib for psoriasis 
reported positive results.15, 16 Topical form was also 
found effective in patients with mild to moderate 
plaque psoriasis.21 Tofacitinib is also being searched 
for the treatment of transplant rejection, inflammatory 
bowel diseases, ankylosing spondylitis and xerophthal-
mia.7

Tofacitinib is an immunosuppressive and it may have 
serious adverse events such as infections including 
tuberculosis, malignancies, cardiovascular diseases, 
renal failure and death. More common side effects are 
nausea, headache, milder infections, increased serum 
cholesterol, aminotransferase and creatinine levels, 
anemia and neutropenia. Patients must be monitored 
during treatment for these unwanted events. Further 
trials are needed to learn about long term efficacy and 
safety.8
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